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EXECUTIVE  SUMMARY 


The  community  of  Maitland  is  located  on  the  Canadian  side  of  the  St.  Lawrence  River, 
approximately  15  km  east  of  Brockville.  In  1975  the  Ontario  Ministry  of  Environment 
(OMOE)  determined  that  some  degree  of  impairment  of  water  and  sediment  quality 
existed  due  to  the  effluent  discharges  of  two  local  industries,  Genstar  Chemical 
Limited  and  DuPont  Canada  inc.  (Griffiths  1978).  In  1983  high  lead  concentrations 
were  detected  in  fish  taken  from  the  St.  Lawrence  River  downstream  of  DuPont 
Canada  Inc.  (OMOE  files).  The  suspected  source  of  the  lead  was  waste  discharged 
from  DuPont  Canada  Inc.  which  produced  tetraethyl  lead  as  a  gasoline  additive.  In 
1  984,  OMOE  evaluated  the  source  of  lead,  sediment  contamination  and  contaminant 
uptake  in  fish.  The  results  of  the  survey  showed  a  sediment  lead  plume  extending 
about  3  km  downstream  of  the  DuPont  outfall.  The  1984  survey  did  not  show  any 
discernible  impacts  on  sediment  chemistry  from  the  Nitrochem  Inc.  complex  (formerly 
Genstar  Chemical  Limited).  Elevated  concentrations  of  some  contaminants  in  the 
vicinity  of  Nitrochem  Inc.  were  believed  to  be  due  to  loadings  from  sources  upstream 
of  Maitland.  This  company  has  subsequently  been  renamed  Nutrite  Inc.  in  1993  and 
is  referred  to  as  such  throughout  the  report. 

Although  DuPont's  tetraethyl  lead  plant  closed  in  1984,  the  main  plant  was  still  in 
operation  in  1991  as  was  Nutrite  Inc.  Accordingly,  in  June  1991,  the  Great  Lakes 
Section  of  the  Water  Resources  Branch  of  OMOE  did  a  follow  up  investigation  to  the 
two  previous  surveys  in  1975  and  1984. 

The  objectives  of  the  1991  investigation  were  to: 

(i)  characterize  the  chemical  composition  of  sediment  and  water  in  the  St. 
Lawrence  River  near  Maitland  upstream  and  downstream  of  DuPont 
Canada  Inc.  and  Nutrite  Inc.  by  comparing  contaminant  concentrations 
with  Provincial  Sediment  Quality  Guidelines  and  Provincial  Water  Quality 
Objectives  to  determine  if  water  and  sediment  quality  were  impaired, 

(ii)  assess  if  the  closure  of  the  DuPont  Canada  Inc.  tetraethyl  lead  plant  in 
1984  has  resulted  in  an  improvement  in  sediment  quality  (particularly 
lead  concentrations)  by  comparing  the  spatial  and  temporal  variability  of 
contamination  upstream  and  downstream  of  the  former  tetraethyl  lead 
plant, 

(Hi)  verify  that  plant  effluent  from  the  Nutrite  Inc.  (formerly  Nitrochem  Inc. 
and  Genstar  Chemical  Ltd.)  did  not  have  an  impact  on  sediment  and 
water  quality  as  concluded  in  the  1984  survey,  and 

(iv)       determine  the  need  for  remedial  actions. 


In  the  1991  survey,  surface  sediment  grab  samples  (top  3  cm)  were  collected  from 
48  stations  along  1 1  transects  which  began  5  km  upstream  of  DuPont  and  extended 
approximately  12  km  downstream.  Water  samples  were  collected  at  eight  stations 
(along  eight  transects)  from  three  depths  at  each  station. 

Metal  concentrations  in  water  did  not  exceed  the  Provincial  Water  Quality  Objectives 
(PWQO)  with  the  exception  of  cadmium  (0.1  ;vg/L)  at  four  stations  downstream  of 
local  point  sources  and  cobalt  (0.9/yg/L)  at  two  downstream  stations.  The  Objectives 
were  exceeded  in  water  samples  collected  as  far  downstream  as  Blue  Church  Bay 
suggesting  sources  other  than  DuPont  Canada  Inc.  Since  all  values  greater  than  the 
PWQOs  were  reported  as  trace  concentrations,  they  should  be  interpreted  with 
caution.  Although  concentrations  were  below  the  PWQO,  copper  concentrations  were 
above  the  detection  limit  consistently  at  all  depths  downstream  of  DuPont  Canada  Inc. 
and  at  two  upstream  stations. 

Total  phosphorus  concentrations  in  water  collected  downstream  of  DuPont  Canada 
Inc.  were  higher  than  concentrations  in  water  collected  upstream.  These  results 
suggested  a  local  source  but  given  the  low  concentrations  of  nutrients  (below 
PWQOs),  there  would  appear  to  be  little  cause  for  concern  with  respect  to  nutrient 
enrichment  or  ammonia  toxicity. 

In  general,  the  sediment  samples  collected  from  stations  on  all  eleven  transects  were 
not  severely  contaminated  with  metals  or  nutrients.  Contaminant  concentrations  in 
1 991  were  similar  to  1 984  throughout  the  study  area  with  few  exceptions  (eg.  lead, 
zinc,  cobalt).  Although  concentrations  of  most  trace  metals  and  nutrients  exceeded 
the  Sediment  Quality  Guideline  "lowest  effect  level"  (LEL)  at  about  50%  of  the 
stations  sampled,  concentrations  tend  to  be  consistent  with  background  levels  for  the 
Maitland  area.  Concentrations  of  arsenic  and  copper  approached  the  "severe  effect 
level"  (SEL)  in  sediment  at  a  few  deep  water  stations  and  concentrations  exceeded 
the  SEL  for  iron  and  manganese. 

Based  on  a  comparison  between  sediment  data  from  reference  stations  located 
upstream  of  the  local  point  sources  with  metal  and  nutrient  concentrations  in 
sediment  collected  in  proximity  to,  and  downstream  of,  Nutrite  Inc.  and  DuPont 
Canada  Inc.,  there  did  not  appear  to  be  a  local  impact  to  sediment  quality  within  the 
survey  area  from  the  discharges  from  either  facility. 

Lead  concentrations  have  decreased  over  time  since  the  closure  of  DuPont  Canada 
Inc.  tetraethyl  lead  plant.  A  comparison  of  sediment  lead  concentrations  from  1975 
and  1984  with  the  1991  data  showed  that  the  lead  plume  in  the  sediment  from  the 
historic  contamination  is  clearly  shrinking  in  size  and  in  concentration. 


RECOMMENDATIONS 

Water  quality  in  the  Maitland  area  should  be  monitored  periodically  to  determine  if 
cadmium  and  cobalt  consistently  exceed  PWQOs.  If  PWQOs  are  exceeded  routinely, 
the  source(s)  of  these  metals  should  be  determined  and  remedial  actions  to  eliminate 
or  control  the  source(s)  would  be  required. 

Based  on  the  sediment  quality  data  for  most  parameters,  there  is  no  need  for  sediment 
remediation  within  the  Maitland  area  described  by  the  1  991  survey.  Although  a  small 
number  of  stations  have  sediment  which  exceed  the  SEL  for  manganese  and  iron, 
benthic  invertebrate  studies  on  behalf  of  DuPont  Canada  Inc.  (Beak  1  994)  found  that 
the  area  of  greatest  impact  on  the  benthic  community  was  limited  to  the  areas  of  lead 
discharge  associated  with  high  concentrations  of  lead  in  the  sediment.  This  area 
appears  to  be  gradually  improving  over  time  due  to  the  removal  of  the  source  and 
natural  sedimentation.  The  benthic  community  associated  with  the  near  shore  and 
deep  waters  were  described  as  moderately  enriched  with  the  nearshore  community 
having  higher  taxonomic  diversity  and  richness  than  the  deep  water  community. 
Benthic  community  structure  in  the  deeper  waters  was  affected  by  a  combination  of 
water  depth,  limited  substrate  and  high  contaminant  concentrations.  The 
contamination  of  sediment  by  trace  metals  (with  the  exception  of  lead)  and  nutrients 
is  likely  due  to  the  transport  of  contaminants  from  upstream  sources  within  the  St. 
Lawrence  River.  Localized  remedial  actions  directed  to  sediment  would  will  likely  have 
limited  success.  Controls  on  upstream  contaminant  sources  in  general  are  required  for 
the  Great  Lakes  basin. 

Future  large  scale  sediment  surveys  will  not  be  required  in  this  area  if  the  discharges 
of  contaminants  from  local  point  and  non-point  sources  do  not  increase.  Periodic 
localized  investigations  to  evaluate  the  improvement  in  sediment  quality  and  the 
benthic  community  downstream  of  the  outfall  is  recommended. 
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INTRODUCTION 

Background 

The  community  of  Maitland  is  located  on  the  Canadian  side  of  the  St.  Lawrence  River, 
approximately  15  km  east  of  Brockville.  The  quality  of  water,  sediment  and  benthos 
in  this  area  of  the  St.  Lawrence  River  has  been  under  investigation  by  both 
Environment  Canada  and  the  Ontario  Ministry  of  Environment  and  Energy  (OMOEE) 
since  1975.  There  have  been  several  additional  surveys  on  behalf  of  DuPont  Canada 
Inc.  to  monitor  the  status  of  water,  sediment  and  benthos  in  the  area  associated  with 
the  plant.  These  surveys  were  discussed  in  a  report  prepared  by  Beak  for  DuPont 
Canada  Inc  in  1993  (Beak  1994). 

In  1975  the  Ontario  Ministry  of  Environment  (OMOE)  determined  that  some  degree 
of  impairment  of  water  and  sediment  quality  existed  due  to  the  effluent  discharges  of 
two  local  industries,  Genstar  Chemical  Limited  and  DuPont  Canada  Inc.  (Griffiths 
1978).  In  1983  high  lead  concentrations  were  detected  in  fish  taken  from  the  St. 
Lawrence  River  downstream  of  DuPont  Canada  Inc.  (OMOE  files).  The  suspected 
source  of  the  lead  was  waste  discharged  from  DuPont  Canada  Inc.  which  produced 
tetraethyl  lead  as  a  gasoline  additive.  In  1984,  OMOE  evaluated  the  source  of  lead, 
sediment  contamination  and  contaminant  uptake  in  fish.  Bottom  sediment  was 
collected  from  Maitland,  5  km  upstream  of  the  DuPont  outfall,  and  extended 
downstream  of  Prescott,  14  km  below  the  outfall  (Wilkins  1988).  The  results  of  the 
survey  showed  a  sediment  lead  plume  extending  about  3  km  downstream  of  the 
DuPont  Canada  Inc.  outfall.  Elevated  levels  of  hexachlorobenzene,  oil  and  grease  and 
copper  extended  downstream  to  a  lesser  extent.  Although  the  1975  survey  of  water 
quality,  sediment  quality  and  benthos  attributed  adverse  impacts  to  both  DuPont 
Canada  Inc.  and  Nitrochem  Inc.  (formerly  Genstar  Chemical  Limited),  the  1 984  survey 
did  not  show  any  discernible  impacts  on  sediment  chemistry  from  the  Nitrochem 
complex.  Elevated  concentrations  of  some  contaminants  in  the  vicinity  of  Nitrochem 
Inc.  were  believed  to  be  due  to  loadings  from  sources  upstream  of  Maitland. 

Although  DuPont's  tetraethyl  lead  plant  closed  in  1984,  the  main  plant  was  still  in 
operation  producing  adipic  acid,  hexamethlyene  diamine,  nylon-based  engineering 
polymers,  spandexfibres,hydrogenperoxideandhydrochlorofluorocarbons. Nitrochem 
Inc.  produced  ammonia,  hydrogen,  nitric  acid,  ammonium  nitrate,  urea  and  nitrogen 
solutions.  Accordingly,  in  June  1 991 ,  the  Great  Lakes  Section  of  the  Water  Resources 
Branch  of  OMOE  did  a  follow  up  investigation  to  the  two  previous  surveys  in  1975 
and  1984.  Sediment  and  water  samples  were  collected  to  assess  contaminant 
concentrations  in  the  St.  Lawrence  River  downstream  of  Maitland,  Ontario. 

The  objectives  of  the  1991  investigation  were  to: 

(i)  characterize  the  chemical  composition  of  sediment  and  water  in  the  St. 
Lawrence  River  near  Maitland  upstream  and  downstream  of  DuPont 
Canada  Inc.  and  Nitrochem  Inc.  as  a  follow  up  to  the  1984  survey. 


(ii)  Compare  contaminant  concentrations  with  Provincial  Sediment  Quality 
Guidelines  and  Provincial  Water  Quality  Objectives  to  determine  if  water 
and  sediment  quality  were  impaired, 

(Hi)  assess  if  the  closure  of  the  DuPont  Canada  Inc.  tetraethyl  lead  plant  in 
1984  has  resulted  in  an  improvement  in  sediment  quality  (particularly 
lead  concentrations)  by  comparing  the  spatial  and  temporal  variability  of 
contamination  upstream  and  downstream  of  the  former  tetraethyl  lead 
plant, 

(iv)  verify  that  plant  effluent  from  Nitrochem  Inc.  did  not  have  an  impact  on 
sediment  and  water  quality  as  concluded  in  the  1984  survey,  and 

(v)        determine  the  need  for  remedial  actions. 

Subsequent  to  the  1  991  survey  Nitrochem  was  renamed  Nutrite  Inc.  in  1 993  and  will 
be  referred  to  as  such  for  the  remainder  of  the  report. 


METHODS 

Field  Sampling  and  Station  Locations 

Samples  were  collected  from  June  3  to  June  14,  1991.  Surface  sediment  grab 
samples  (top  3  cm)  were  collected  from  48  stations  along  1 1  transects  which  began 
about  5  km  upstream  of  DuPont  Canada  Inc.  and  extended  approximately  12  km 
downstream.  Water  samples  were  collected  at  eight  stations  (along  eight  transects) 
from  three  depths  at  each  station  (Figure  1).  Sampling  stations  were  based  on  the 

I  984  sediment  survey.  Latitudes  and  longitudes  of  the  transects  and  sampling  depths 
of  each  station  are  provided  in  Table  1 .  Depths  in  this  table  are  listed  in  order  from  the 
Canadian  shore. 

The  surface  sediment  grab  samples  were  collected  using  a  Shipek  grab  sampler.  A 
portion  of  the  upper  3  cm  of  at  least  five  collections  were  pooled  and  homogenized 
for  each  sample.  Three  successive  samples  were  collected  at  most  stations,  for  a  total 
of  222  samples,  however,  only  106  sediment  samples  were  submitted  for  analysis. 
The  remaining  samples  were  kept  frozen  awaiting  the  need  for  future  analysis. 
Triplicate  samples  were  analyzed  at  26  stations.  Duplicate  samples  were  analyzed  at 

I I  stations  while  single  samples  were  analyzed  at  the  remaining  1 1  stations.  Replicate 
samples  were  collected  to  assess  within  station  variability.  At  five  stations  sufficient 
sediment  was  collected  to  split  one  replicate  into  two  subsamples  to  evaluate  within 
sample  variability  due  to  handling  and  collection  methods. 
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TABLE  1 

:  SAMPLING  STATIONS  -  LOCATIONS  AND  DESCRIPTIONS 

Transect 

Latitude 

Longitude 

Location 

Sampling 

Station 

Number  of 

Sample 

Description 

Depths 
(m) 

Number 

Samples 
Analysed 

Description 

66 

44  37  09 

75  36  17 

590  m  downstream 

2 

3 

2 

Sediment 

of  Brooks  Point 

18 
22 

2 

1 

2 
3 

Sediment 
Sediment 

67 

44  37  29 

75  35  80 

Opposite  stone 
tower 

9 

4 

3  +  1  split 

Sediment 

68 

44  38  13 

75  34  57 

1 550  m  upstream 

2 

7 

2 

Sediment 

of  Stillwells  Point 

9 

6 

3  +  1  split/  9  water 

Sediment/Water 

18 

5 

3 

Sediment 

24 

8 

3 

Sediment 

69 

44  38  28 

75  34  40 

1075  m  upstream 

9 

12 

1  sed./  9  water 

SedimentA/Vater 

of  Stillwells  Point 

19 

11 

3 

Sediment 

25 

10 

3 

Sediment 

9 

9 

1 

Sediment 

70 

44  38  48 

75  34  08 

Stillwells  Point 

2 

16 

1 

Sediment 

9 

15 

1  sed./  9  water 

SedimentAA/ater 

17 

14 

3 

Sediment 

23 

18 

3 

Sediment 

9 

17 

3 

Sediment 

4 

13 

1 

Sediment 

71 

44  39  02 

75  33  38 

Opposite  Dupont 

2 

24 

2 

Sediment 

Outfall 

10 

23 

2  sed./  9  water 

SedimentA/Vater 

18 

22 

3 

Sediment 

22 

21 

3 

Sediment 

9 

20 

3  +  1  split 

Sediment 

2 

19 

1 

Sediment 

72 

44  39  06 

75  33  33 

Opposite  Dupont 

3 

25 

2 

Sediment 

Outfall 

9 

30 

3  sed./  9  water 

Sediment/Water 

18 

29 

3 

Sediment 

21 

28 

3 

Sediment 

7 

27 

3  +  1  split 

Sediment 

2 

26 

1 

Sediment 

73 

44  39  13 

75  33  20 

At  roads  end 

2 

32 

2 

Sediment 

9 

31 

3 

Sediment 

18 

36 

3  +  1  split 

Sediment 

22 

35 

3 

Sediment 

7 

34 

3 

Sediment 

5 

33 

1 

Sediment 

74 

44  39  26 

75  33  06 

1690m  downstream 

2 

39 

2 

Sediment 

of  Stillwells  Point 

13 

38 

3  sed./  9  water 

SedimentAA/ater 

18 

37 

3 

Sediment 

22 

40 

3 

Sediment 

76 

44  39  51 

75  32  57 

Opposite  Little 

2 

43 

1  sed./  9  water 

SedimentAA/ater 

Church  Bay 

9 

42 

2  sed./  6  water 

SedimentAA/ater 

18 

41 

2 

Sediment 

21 

46 

2 

Sediment 

9 

45 

3 

Sediment 

4 

44 

1 

Sediment 

78 

44  40  41 

75  31  37 

Co-op  GLF 

2 

48 

1 

Sediment 

exchange 

9 

47 

3 

Sediment      || 

Depths  are  listed  in  order  from  the  Canadian  shore. 


Sediments  were  kept  on  ice  in  the  field,  and  refrigerated  at  4'C  in  the  dark  until 
analysis.  Samples  were  delivered  to  the  OMOEE  laboratory  no  more  than  1  week 
following  collection.  The  general  sample  composition  (eg.  sand,  silt  etc.),  sediment 
colour,  any  unusual  features  and  the  number  of  grabs  required  for  the  composites 
were  recorded. 

Water  samples  were  collected  from  one  metre  below  the  water  surface,  at  mid  depth, 
and  one  metre  above  the  bottom  using  a  March  submersible  pump.  Three  successive 
replicate  samples  were  collected  from  the  three  depths  at  seven  stations.  At  one 
station  (station  48)  only  two  depths  were  sampled  due  to  the  shallow  water 
conditions.  The  pump  tubing  was  cleaned  between  stations  and  at  each  depth  using 
dilute  acid  followed  by  a  rinsing  with  distilled  water  and  flushing  with  river  water  from 
the  next  station  or  depth.  A  sample  blank  (distilled  water  passed  through  the  tubing) 
was  collected  at  every  second  station  sampled.  Samples  were  delivered  to  the  OMOEE 
Rexdale  laboratory  within  one  week  of  collection. 

Water  temperature  and  conductivity  were  measured  during  sediment  and  water 
collection  using  a  Lise/Metric  conductivity  meter  calibrated  daily.  Sediment  pH  and  Eh 
were  measured  at  time  of  collection  with  a  portable  Radiometer  PMH  80  meter. 

Analytical  Methods 

All  water  and  sediment  samples  were  submitted  for  chemical  analysis  at  the  OMOEE 
laboratory  in  Etoblcoke  where  they  were  analyzed  for  the  following  parameters: 
metals,  nutrients,  particle  size  characterization,  PCB's  and  organochlorine  pesticides 
(Table  2).  Selected  samples  were  also  analyzed  for  solvent  extractables  (oil  and 
grease)  and  polychlorinated  dibenzo-p-dioxins  and  polychlorinated  dibenzofurans. 
Results  were  reported  on  a  dry  weight  basis. 

All  laboratory  analytical  procedures  for  contaminants  in  sediment  followed  the 
methodology  outlined  in  the  Handbook  of  Analytical  Methods  for  Environmental 
Samples  (OMOE  1983).  Procedural  updates  for  water  and  sediment  analysis  are 
provided  in  OMOE  1  989  a  &  b,  OMOE  1 990,  OMOEE  1 995  a-g,  OMOEE  1 996  a  &  b, 
OMOEE  1997  a-c. 

Guidelines  for  the  parameters  tested,  with  the  exception  of  dioxins  and  furans,  are 
tabled  within  "Guidelines  for  the  Protection  and  Management  of  Aquatic  Sediment 
Quality  in  Ontario"  (Persaud  et  a/.  1992)  and  "Policies,  Guidelines  and  Provincial 
Water  Quality  Objectives"  (OMOEE  1994).  Currently,  only  draft  guidelines  for 
dioxins/furans  for  the  sediment  "No  Effect  Level"  have  been  developed.  "Lowest 
Effect  Level"  (LED  and  "Severe  Effect  Level"  (SEL)  guidelines  are  not  yet  available. 


TABLE  2:  WATER  AND  SEDIMENT  SAMPLES  WERE  SUBMITTED  FOR 
THE  FOLLOWING  LIST  OF  PARAMETERS. 

Metals  +  Nutrients 

PCBs  +  Organochlorine  Pesticides 

Aluminum 

PCBs  (total) 

Endosulphan-1 

Arsenic 

Hexachlorobenzene 

Endosulphan-11 

Cadmium 

Heptachlor 

Endosulphate 

Chromium 

Aldrin 

Dieldrin 

Copper 

Mirex 

Endrin 

Iron 

a-BHC 

Octachlorostyrene 

Lead 

b-BHC 

Mercury 

g-BHC 

Oil  and  Grease 

Manganese 

a-chlordane 

Polychlorinated  dibenzo-p- 
dioxin 

Nickel 

g-chlordane 

Polychlorinated  dibenzofuran 

Zinc 

Oxychlordane 

Cobalt 

op-DDT 

Selenium 

pp-DDT 

TKN  -  Total  Kjeldhal 
Nitrogen 

pp-DDD 

TOC  -  Total  Organic 
Carbon 

pp-DDE 

LOI  -  Loss  on  Ignition 

Methoxychlor 

TP  -  Total  Phosphorus 

Heptachlor  epoxide 

Data  Analysis 

A  principal  components  analysis  using  the  Numerical  Taxonomy  and  Multivariate 
Analysis  System  (PCA)  (NTSYS-pc;  Rohlf  1  988)  was  used  to  examine  the  relationship 
and  distribution  patterns  for  sediment  contaminants  and  physical  parameters  by 
reducing  the  data  to  three  components  representing  the  variables  that  best  correlate 
with  one  another.  The  PCA  explained  the  major  sources  of  variation  in  sediment 
quality  among  the  48  stations.  The  PCA  was  performed  on  non-transformed  data. 

A  two  way  ANOVA  and  Newman-Keuls  Multiple  Range  Test  were  performed  on  non- 
transformed  water  quality  data  for  nutrients  (TKN  (total  kjeldahl  nitrogen),  TP  (total 
phosphorus)  and  dissolved  organic  carbon  (DOC))  to  determine  the  significance  of 
location  and  depth  with  respect  to  concentrations.  The  ANOVA  was  based  on  the 
assumption  that  both  station  and  depth  were  non-random. 

RESULTS  AND  DISCUSSION 

Water  Quality 

Concentrations  of  metals  and  nutrients  in  water  samples  collected  from  the  St. 
Lawrence  River  were  compared  with  Provincial  Water  Quality  Objectives  (PWQO) 
(MOEE  1 994).  Table  3  summarises  the  results  of  the  analyses  of  the  69  samples.  All 
raw  data  are  in  Appendices  A1  and  A2.  Metal  concentrations  in  water  did  not  exceed 
the  PWQOs  with  the  exception  of  cadmium  at  stations  23,  30,  42  and  43  and  cobalt 
at  stations  38  and  42.  Since  all  values  greater  than  the  PWQOs  were  reported  as 
trace  concentrations  they  should  be  interpreted  with  caution. 

The  PWQO  for  cadmium  is  0. 1  /yg/L.  Concentrations  of  cadmium  in  water  ranged  from 
below  the  detection  limit  to  0.4  //g/L,  with  concentrations  above  the  PWQO  in 
samples  from  a  depth  of  1  to  5.8  metres  at  stations  downstream  of  DuPont  Canada 
Inc.  Effluent  concentrations  of  cadmium  from  DuPont  Canada  Inc.  were  below  the 
analytical  detection  limits  (OMOE  1992).  The  source  of  cadmium  is  presently 
unknown.  The  frequency  of  detection  greater  than  the  PWQO  was  nine  of  42 
downstream  samples,  however,  the  highest  frequency  of  detection  was  at  Blue 
Church  Bay  about  2.5  km  downstream  of  the  DuPont  facility  suggesting  that  DuPont 
Canada  Inc.  was  not  the  source. 

The  PWQO  for  cobalt  (0.9 //g/L)  was  exceeded  downstream  of  local  point  sources  at 
a  depth  of  4.5  metres  at  station  38  and  at  8  metres  at  station  42.  Cobalt  was  also 
detected  at  stations  1  5  and  30  (concentrations  ranged  from  below  detection  0.0005 
mg/L  to  0.0008  mg/L)  and  in  one  sample  blank  (0.0006  mg/L)  suggesting  sample 
contamination.  Although  DuPont  Canada  Inc.  discharged  cobalt  in  its  effluent  (OMOE 
1992),  concentrations  greater  than  the  PWQO  were  not  found  in  water  samples 
collected  near  the  outfalls.  The  source  of  cobalt  at  stations  38  and  42  was  unknown. 
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Trace  metal  concentrations  were  similar  in  samples  collected  along  all  transects  from 
west  to  east.  There  were  no  changes  in  water  quality  along  transects  downstream  of 
the  Nutrite  Inc.  and  DuPont  Canada  Inc.  facilities  when  compared  with  upstream 
stations.  Although  concentrations  were  below  the  PWQO,  copper  concentrations  were 
above  the  detection  limit  consistently  at  almost  all  depths  downstream  of  DuPont 
Canada  Inc.  and  at  two  upstream  stations.  DuPont  Canada  Inc.  was  a  known 
discharger  of  copper.  According  to  the  12  Month  Municipal  Industrial  Strategy  for 
Abatement  Monitoring  Data  Report  for  October  1989  to  July  1991  (MOE  1992) 
DuPont  Canada  Inc.  discharged  18.728  kg/day.  The  highest  concentration  of  copper 
was  detected  in  water  collected  upstream  of  Nutrite  Inc.  at  station  6  at  1  metre  depth 
(3  /yg/L)  suggesting  other  additional  sources  of  copper  to  the  river. 

Table  4  provides  the  means  and  standard  deviations  for  nutrient  (TP,TKN,  ammonium 
and  DOC)  concentrations  in  water  collected  from  the  St.  Lawrence  River.  A  2-way 
ANOVA  examining  station  location  and  depths  indicated  that  there  were  significant 
(p  <  0.05)  differences  among  stations  for  total  phosphorous,  and  between  depths  for 
total  kjeldahl  nitrogen.  No  interaction  between  location  and  depth  was  seen  for  the 
nutrients  analyzed  (i.e.  the  relative  differences  among  stations  was  similar  at  all 
depths)  with  the  exception  of  ammonium. 

There  were  significant  differences  in  TKN  concentrations  in  samples  collected  at 
different  depths.  The  bottom  samples  had  lower  concentrations  of  TKN  than  the 
samples  collected  from  mid  depth  and  1  metre  below  the  surface.  Total  phosphorus 
concentrations  were  similar  at  all  depths  within  a  station,  however,  stations  6,  1  2  and 
1  5  had  the  lowest  concentrations  of  phosphorus  while  station  30  had  the  highest 
concentrations.  Concentrations  downstream  of  DuPont  Canada  Inc.  had  higher 
phosphorus  concentrations  than  the  stations  upstream.  These  results  suggest  a  local 
source  (likely  DuPont  Canada  Inc.)  but  given  the  low  concentrations  of  nutrients 
(below  PWQOs),  there  would  appear  to  be  little  cause  for  concern  with  respect  to 
nutrient  enrichment  or  ammonia  toxicity.  A  study  in  1  993  prepared  for  DuPont  Canada 
Inc.  (Beak,  1994)  found  similar  water  quality  results  and  described  the  DuPont  plant 
as  a  small  source  of  phosphorus  to  the  river.  Total  phosphorus  in  the  final  effluent  in 
1986,  1991  and  1993  exceeded  the  PWQO  (OMOE  1992,  Beak  1994). 

TOC  concentrations  in  water  were  similar  at  all  depths  within  a  station  and  between 
stations  along  the  transects  sampled. 

Water  samples  were  also  analyzed  for  organochlorine  pesticides  and  total  PCBs.  All 
concentrations  were  below  the  detection  limits.  Appendix  A2  provides  the  data. 
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TABLE  4:  MEAN  CONCENTRATION  OF  NUTRIENTS  IN  WATER,  MAITLAND,1991  (n=3) 

station 

DEPTH 
(m.) 

DOC 

mg/L 

TKN 
mg/L 

Ammonium 
mg/L 

Phosphorus 
mg/L 

6 

1 

MEAN 
SD 

2.2 
0.06 

0.27 
0.021 

0.018 
0 

0.010 
0.0012 

4.5 

MEAN 
SD 

2.3 
0.06 

0.26 
0.021 

0.023 
0.0031 

0.009 
0.0010 

8 

MEAN 
SD 

2.3 
0.10 

0.27 
0.006 

0.019 
0.0023 

0.009 
0.0006 

12 

1 

MEAN 
SD 

2.3 
0.06 

0.29 
0.050 

0,015 
0.0012 

0.008 
0.0010 

4.5 

MEAN 
SD 

2.3 

0 

0.27 
0.023 

0.017 
0.0023 

0.009 
0.0010 

8 

MEAN 
SD 

2.3 

0 

0.25 
0.015 

0.017 
0.0012 

0.010 
0.0023 

15 

1 

MEAN 
SD 

2.2 
0.06 

0.26 
0.010 

0.015 
0.0012 

0.010 
0.0006 

4.5 

MEAN 
SD 

2.3 
0.06 

0.27 

0.010 

0.015 
0.0012 

0.010 
0.0017 

8 

MEAN 
SD 

2.3 
0.06 

0.25 
0.006 

0.024 

0.0122 

0.010 
0.0006 

23 

1 

MEAN 
SD 

2.3 

0.06 

0.28 
0.015 

0.015 
0.0012 

0.013 
0.0006 

3.4 

MEAN 
SD 

2.3 
0.12 

0.26 
0.015 

0.011 
0.0012 

0.010 
0.0010 

5.8 

MEAN 
SD 

2.3 
0.06 

0.26 
0.006 

0.011 
0.0012 

0.010 
0.0015 

30 

1 

MEAN 
SD 

2.3 
0.06 

0.31 
0.010 

0.029 
0.0031 

0.014 
0.0006 

5 

MEAN 
SD 

2.2 
0.06 

0.30 
0.012 

0.023 
0.0023 

0.013 
0.0006 

9 

MEAN 
SD 

2.2 
0 

0.27 
0.017 

0.013 
0.0023 

0.012 
0.0012 

38 

1 

MEAN 
SD 

2.2 
0 

0.29 
0.038 

0020 
0 

0.012 
0.0031 

4.5 

MEAN 
SD 

2.2 
0 

0.31 
0.050 

0.017 
0.0012 

0.014 
0.0026 

8.4 

MEAN 
SD 

2.2 

0 

0.28 
0.015 

0.015 
0.0012 

0.011 
0.0012 

42 

1 

MEAN 
SD 

2.3 
0.06 

0.30 
0.031 

0.019 
0.0012 

0.011 
0.0006 

4.5 

MEAN 
SD 

2.3 
0.06 

0.28 
0.021 

0.021 
0.0012 

0.014 
0.0053 

8 

MEAN 
SD 

2.2 
0.06 

0.27 
0.006 

0.019 
0  0012 

0.014 
0.0015 

43 

1 

MEAN 
SD 

2.2 
0.06 

0.27 
0 

0.019 
0.0012 

0.010 
0.0006 

1.5 

MEAN 
SD 

2.3 
0 

0.27 
0.010 

0.021 
0.0012 

0.011 
0.0012 

SD  =  Standard  Deviation 


Sediment  Quality 

Sediment  contaminant  concentrations  were  compared  witli  tlie  Provincial  Sediment 
Quality  Guidelines  (PSQG)  (Persaud  et  al.  1992).  All  data  (metals,  nutrients  and 
particle  size)  are  summarized  in  Tables  5  to  7  and  in  Figures  2  to  14.  All  raw  data  for 
sediment  metals  and  nutrients  are  in  Appendices  A3  and  A4.  The  PSQGs  describe 
three  "effect"  levels  for  different  contaminants  in  terms  of  potential  effects  on  the 
benthic  community:  (1 )  the  no  observed  effect  level;  (2)  the  lowest  effect  level  (LED 
which  is  the  level  of  sediment  contamination  that  can  be  tolerated  by  95%  of  benthic 
organisms  (concentrations  greater  than  this  level  indicate  that  the  benthic 
communities  in  these  areas  may  be  impaired);  and  (3)  the  severe  effect  level  (SEL) 
which  is  the  sediment  concentration  of  a  compound  that  is  expected  to  be 
detrimental  to  95%  of  benthic  species. 

In  general,  the  sediment  samples  collected  from  stations  on  all  eleven  transects  were 
not  severely  contaminated  with  metals  or  nutrients.  Sediment  concentrations  of  most 
metals  (nickel,  arsenic,  cadmium,  chromium  and  copper)  exceeded  the  LEL  in  about 
50%  of  the  stations  in  the  survey  but  in  most  cases,  concentrations  did  not  approach 
the  SEL  with  the  exception  of  copper  and  arsenic  at  one  and  two  stations  respectively 
(Table  5,  Figures  2-11).  As  such  the  sediment  in  this  area  in  general,  would  be 
considered  marginally  contaminated.  Fifteen  percent  of  the  stations  exceeded  the  LEL 
for  lead  while  mean  mercury  and  zinc  concentrations  exceeded  the  LEL  at  only  two 
and  four  stations  respectively.  All  remaining  stations  had  concentrations  of  metals 
below  the  LEL. 

Total  phosphorus  (TP)  and  total  kjeldahl  nitrogen  (TKN)  concentrations  exceeded  the 
LEL  at  almost  all  stations  sampled  with  TKN  exceeding  the  SEL  in  sediment  from  five 
stations  and  mean  concentrations  exceeding  the  SEL  at  one  station  (Table  6,  Figure 
12-14).  Total  organic  carbon  (TOC)  concentrations  exceeded  the  LEL  in  sediment 
samples  from  15  stations.  Iron  and  manganese  exceeded  the  SEL  in  sediment 
collected  from  two  and  three  stations  respectively  and  approached  the  SEL  at  two  and 
three  additional  stations  (all  deep  water  stations).  The  LEL  for  iron  and  manganese 
was  exceeded  in  about  half  of  the  samples.  The  remaining  stations  had  concentrations 
below  the  LEL. 

A  review  of  the  standard  deviations  and  coefficients  of  variability  (CV)  within  a  station 
where  three  replicate  samples  we-'e  collected  suggest  that  within  station  variability 
was  low.  With  only  some  exceptions  the  CV  was  less  than  1  5%  for  most  parameters 
at  most  stations.  Results  from  replicates  from  stations  20,  22  and  37  were  the  most 
variable  and  concentrations  of  mercury  and  cadmium  showed  the  highest  degree  of 
variability  overall  throughout  the  study  area.  Concentrations  of  arsenic  and  lead  were 
also  variable  within  a  station.  Variability  between  split  samples  was  low  for  all 
parameters  with  the  exception  of  cadmium,  suggesting  minimal  contamination  from 
sample  handling  and  field  operations. 
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TABLE  5:  MEDIAN  CONCENTRATION  (og/g  -  dry  wt.)  OF  METALS  IN  SEDIMENT 
MAITLAND,  1991. 

Transect 

Sampling 

Depths 

(m) 

Station 
Number 

N 

Al 

As 

Cd 

Co 

Cr 

Cu 

Fe 

Hg 

Mn 

Ni 

Pb 

Se 

Zn 

66 

2 

3 

2 

3500 

1.0 

0.17 

1.8 

8.9 

5.9 

5300 

0.04 

145 

6.3 

5.8 

0.20 

26 

18 

2 

2 

9600 

5.5 

0.38 

5.7 

25.5 

25.0 

21000 

0.05 

450 

17.5 

14.5 

0.32 

64 

22 

1 

3 

9700 

6 

0.48 

6.2 

27.0 

22.0 

22000 

0.05 

410 

21 

18.0 

0.27 

71 

67 

9 

4 

3 

16000 

7.2 

2.10 

7.8 

48.0 

73.0 

20000 

0.18 

400 

34.0 

60.0 

1.50 

180 

68 

2 

7 

2 

3450 

0.8 

0.07 

1.4 

9.0 

5.1 

5100 

0.02 

130 

5.5 

4.0 

0.20 

18 

9 

6 

3 

7700 

2.8 

1.10 

3.9 

21.0 

23.7 

10000 

0.07 

300 

16.0 

20.0 

0.50 

68 

18 

5 

3 

6600 

8.4 

0.87 

5.1 

21.0 

13.0 

23000 

0.01 

470 

15.0 

16.0 

0.21 

54 

24 

8 

3 

18000 

8.8 

1.10 

11.0 

37.0 

30.0 

31000 

0.01 

830 

32.0 

16.0 

0.27 

85 

69 

9 

12 

1 

3700 

1.1 

0.18 

2 

11 

6.2 

6500 

0.02 

260 
630 

■■■■eio" 

12.0 
23.0" 
■29.O" 

7.3 

"I'sTo" 

0.20 
0.29 

30 

19 

11 

To 

3 
"3 

120O0 
15666 

6.3 

"To" 

0.05 

...„..„.„.. 

7.4 

"T2" 

31.0 
■"37;6' 

15.0 

29000 

28666 

0.04 

68 

25 

17.0 

0.51 

91 

9 

9 

1 

3600 

1.6 

0.42 

1.9 

11 

9.0 

4500 

0.08 

120 

8.0 

8.2 

0.34 

36 

70 

2 

16 

1 

4400 

0.95 

0.59 

2.6 

11 

5.5 

6500 

0.01 

180 

7.1 

7.8 

0.20 

23 

9 

15 

1 

6000 

2.1 

0.43 

2.8 

14 

14.0 

7500 

0.03 

230 

11.0 

7.8 

0.27 

45 

17 

14 

3 

9500 

4.8 

0.59 

5.3 

23.0 

15.0 

19000 

0.01 

490 

16.0 

11.0 

0.20 

50 

23 

18 

3 

22000 

8.2 

0.87 

13.0 

44.0 

33.0 

34000 

0.04 

910 

33.0 

19.0 

0.22 

91 

9 

17 

3 

7700 

4.0 

1.20 

3.9 

22.0 

27.0 

9900 

0.11 

210 

17.0 

24.0 

0.68 

86 

4 

13 

1 

3300 

1.3 

0.5 

2.2 

9.8 

9.1 

4800 

0.01 

150 

8.8 

12.0 

0.21 

35 

71 

2 

24 

2 

4100 

0.9 

.............. 

0.36 

"o.'s"" 

1.4 

■'■'2.'2" 

11.4 

"i'i"6" 

5.8 

"bT 

6800 
"5606" 

0.01 

,....„..„... 

200 
............ 

5.4 

,....^..„... 

4.9 
............ 

0.20 
02" 

23 

10 

23 

2 

3600 

18 

22 

3 

13000 

19.0 

0.77 

20.0 

37000 

0.03 

810 

23.0 

13.0 

0.27 

77 

22 

9 
2 

21 

20  -■ 
"l'9 

3 

3 
..... 

19000 
12000 
"■4266" 

20.0 

4.1 

0.79 

0.12 
1.20 

"oM" 

15.0 
'  5.7' 

43.0 
"3676 

28.0 
"■38".0 

47000 

Teooo" 

0.02 
"0709"' 

o"6"i"" 

1700 

Tio" 

37.0 
25.0"' 

■■■5:r 

12.0^ 
■"49".6"' 

1.70 

1.30 
............. 

94 

130 
23"" 

1.6 

13 

4.4 

9000 

72 

3 

25 

2 

3550 

1.0 

0.35 

3.2 

11.0 

15.5 

5100 

0.03 

170 

7.9 

35.0 

0.20 

30 

9 

30 

3 

3600 

'  1 .2 

0.05 

3.4 

13.0 

20.0 

6200 

0.08 

190 

8.6 

80.0 

0.20 

26 

18 

29 

3 

11000 

14.0 

0.27 

8.0 

29.0 

16.0 

33000 

0.04 

970 

22.0 

12.0 

0.21 

70 

21 

28 
' '27 

3 
"3 

24000 

iiiooo 

12.0 
'■57  ■ 

0.73 

14.0 
.............. 

46.0 
........... 

29.0 
...„.„..„.. 

37000 

■i'4666 

0.03 
............ 

1400 
....^.„.„... 

38.0 
..„.„..„... 

10.0 
...„.„..„.. 

0.20 
............. 

89 

2 

26 

1 

3866 

0.94 

0.41 

r  ■i.4 

9 

3.8 

5100 

0.03 

i'io 

6.4 

16.0 

6.20 

21 

73 

2 

9 

32 

2 

3300 
4600 

1.3 
1.9 

0.13 
0.51 

2.4 
"  3.1 

10.0 
14.0" 

13.0 
1 5.0" 

5150 
"7760' 

0.01 
6"07" 

230 
"220" 

7.6 
'  '9.8"' 

13.0 
"28.6" 

0.20 

22 
"""37"" 

31 

3 

18 

36 

3 

6200 

4.5 

0.95 

3.5 

22.0 

10.0 

20000 

0.06 

510 

13.0 

14.0 

0.25 

51 

22 

35 

3 

20000 

7.7 

2.20 

11.0 

42.0 

65.0 

29C00 

0.05 

820 

32.0 

17.0 

0.32 

84 

7 
5 

34 
33 

3 
T 

7100 
4400 

3.2 
"2.8 

1.30 
0.65 

3.4 

21.0 

24.0 

9200 

0.11 

260 

18.0 

25.0 

0.84 

77 
""38"" 

1.8 

13 

10.0 

7500 

0.10 

140 

9.5 

13.0 

0.40 

74 

2 

39 

2 

4100 

1.4 

0.29 

3.7 

14.0 

18.5 

6350 

0.04 

200 

10.2 

30.0 

0.51 

35 

13 

38 

3 

5600 

12.0 

0.11 

5.1 

20.0 

15.0 

26000 

0.04 

520 

15.0 

19.0 

0.26 

55 

18 

37 

3 

8800 

6.6 

0.05 

6.4 

25.0 

19.0 

23000 

0.02 

620 

17.0 

11.0 

0.34 

55 

22 

46 

•J 

22666 

9.S 

2.46 

^2.0 

■46.6 

32.6 

31666 

6.65 

■966 

33.6 

i'5.0 

0.26 

86 

76 

2 

43 

1 

2800 

0.61 

0.05 

1.9 

8.1 

6.3 

4700 

0.08 

92 

4.4 

72 

0.20 

15 

9 

42 

2 

5850 

1.9 

0.19 

4.0 

18.0 

23.0 

9350 

0.08 

245 

12.5 

19.5 

0.37 

50 

18 
21 

41 

2 

5350 

3.8 

0.05 

4.1 

17.0 

7.4 

19000 

0.04 

295 

■■i'866' 

■316" 

11.5 

ly.'s" 

8.8 

"l'7.'5' 

0.21 
'6"52' 

39 

■■93  " 

"■"iso" 

46 
45 

2 

3 

21000 
15000 

19.0 

0.34 

15.0 

46.5 

29.0 

le.o" 

41500 

■i86'66" 

0.06 

olio" 

5.6 

1.60 

7.5 

45.0 

31.0 

47.0 

1.50 

4 

44 

1 

8200 

3.4 

1.2 

4.7 

30 

58.0 

11000 

0.10 

210 

21.0 

32.0 

1.10 

100 

78 

2 

48 

1 

3500 

0.93 

0.12 

1.2 

9.5 

3.4 

6400 

0.03 

170 

5.1 

8.2 

0.20 

15 

9 

47 

3 

12000 

2.9 

0.99 

5.3 

27.0 

19.0 

17000 

0.04 

440 

19.0 

12.0 

0.20 

54 

LEL 

6 

0.6 

26 

16 

2(%) 

0.2 

460 

16 

31 

120 

SEL 

33 

10 

110 

110 

4(%) 

2 

1100 

75 

250 

820 

Depths  are  listed  in  order  from  the  Canadian  shore. 


TABLE  6:  MEDIAN  CONCENTRATION  (mg/g  -  dry  wt.)  OF  NUTRIENTS,  LOSS 
ON  IGNITION  AND  TOTAL  ORGANIC  CARBON  IN  SEDIMENT,  MAITLAND,  1991. 

Transect 

Sampling 

Depths 

(m) 

Station 
Number 

N 

Total  Kjeldahl 
Nitrogen 

Total 
Phosphorus 

Loss  on 
Ignition 

Total  Organic 
Carbon 

66 

2 

3 

2 

0.77 

0.81 

14 

8.2 

18 

2 

2 

0.98 

1.10 

19 

9.7 

22 

1 

3 

1.00 

1.20 

23 

14.0 

67 

9 

A 

3 

5.80 

1.20 

110 

51.0 

68 

2 

9 

i-g"-" 

7 
6 

2 

0.52 
2.60 
d'.92 

0.86 

T'.o6 

■i'.36 

8 

42 

2l"""' 

1.4 

21.0 

"7.0"" 

24 

8 

3 

1.10 

1.20 

27 

7.5 

9 

12 

1 

0.75 

0.65 

11 

4.5 

69 

19 

'25 

11 

■""'To 

3 

0.88 
i'.23 

1.29 

i".T2 

21 
"2i 

6.9 
13.0" 

9 

9 

1 

1.28 

0.43 

25 

12.0 

70 

2 

16 

1 

0.73 

0.59 

9 

2.7 

9 

15 

1 

1.70 

0.78 

24 

11.0 

17 

14 

3 

0.79 

1.20 

16 

5.5 

23 

18 

3 

0.88 

1.10 

29 

9.8 

9 

17 

3 

3.20 

0.78 

51 

28.0 

4 

13 

1 

1.80 

0.74 

25 

12.0 

2 

10 

24 

23 

2 
2 

0.45 

0.66 

6 

3.3 
3.6 

0.62 

0.59 

9 

71 

18 
"  22"  "  ■ 

22 
21 

3 
3 

0.73 
0.73 

1.30 

i!4o"""" 

20 
"" 19  """■■ 

6.9 

9 

20 

3 
l" 

4.60 

o;64 

1.00 

o.se 

80 

iT"  " 

40.0 
5.0 

2 

19 

72 

3 

25 

2 

1.01 

0.80 

14 

6.5 

9 

30 

3 

0.70 

0.82 

15 

6.7 

18 
21 

29 
"2&" 

3 
.„.. 

0.85 
d'.67 

1.40 

i".3d 

27 
26 

7.1 
4.6 

7 
2 

27 
26 

3 

l' 

4.20 

■6".'64 

0.94 

o'.ss 

69 

Ti 

35.0 

4.1 

2 

32 

2 

0.86 

0.78 

13 

5.7 

9 

31 

3 

1.10 

0.95 

19 

9.8 

73 

18 

36 

3 

0.72 

1.30 

14 

6.2 

22 

35 

3 

0.77 

1.10 

21 

7.7 

7 

34 

3 

2.90 

0.87 

48 

25.0 

5 

33 

1 

1.30 

0.75 

20 

12.0 

74 

2 

39 

2 

1.45 

0.89 

23 

13.5 

13 

38 

3 

0.83 

1.33 

16 

5.8 

18 

37 

3 

0.66 

1.10 

14 

5.6 

22 

40 

3 

0.77 

1.11 

12 

5.6 

2 

43 

1 

0.44 

0.65 

7 

1.7 

76 

9 

42 

2 

1.20 

1.10 

23 

9.6 

18 

41 

2 

0.44 

0.97 

13 

8.9 

21 
9  "■ 

46 
45 

2 

3 

0.79 

"""  A.m"" 

1.30 

T".Td 

20 
88 

7.8 
■  """"""""46.6" 

4 

44 

1 

4.10 

0.91 

71 

40.0 

78 

2 

48 

1 

0.40 

1.36 

5 

2.7 

9 

47 

3 

0.63 

1.10 

9 

6.2 

LEL 

0.550                0.600                                1  (%) 

SEL 

4.8                    2.0                                 10(%) 

Depths  are  listed  in  onjer  from  the  Canadian  shore. 


TABLE  7:  SUMMARY  OF  MEDIAN  VALUES  FOR  SEDIMENT  GRAIN 
SIZE -MAITLAND.1 991. 

TRANSECT 

STATION 

DEPTH 
(m) 

N 

%  CLAY 
(0.17-2.63 

%  SILT 
(2.63-62 

%SAND 

( 62  -  999 

urn) 

66 

3 
2 

2 
18 

2 

2 

1 
8 

10 
22 

89 
67 

1 

22 

3 

7 

19 

72 

9 

3 

10 

70 

20 

67 

4 

2 

2 

1 

3 

96 

7 

68 

6 

9 

3 

4 

33 

63 

5 

8 

18 

3 

2 

11 

85 

24 

3 

23 

40 

31 

12 

9 
19 

1 
3 

1 

7 

8 
21 

89 
64 

11 

69 

10 
9 

25 

3 

11 

31 

51 

9 

1 

1 

9 

89 

70 

16 
15 

2 
9 

1 
"l" 

1 
1 

3 
12 

96 
86 

14 
18 

17 
23 

3 
3 

8 

21 

22 

47 

68 
25 

17 
13 

9 

3 

2 

18 

79 

4 

1 

1 

12 

87 

71 

24 
23 

2 
10 

2 
2 

1 
1 

5 
11 

95 
88 

22 

18 

3 

11 

25 

59 

21 

22 

3 

22 

37 

32 

20 
19 

9 
2 

3 
1 

6 
1 

45 
1 

49 
98 

Table  7  continued. 


MEDIAN    SEDIMENT  GRAIN  SIZE  SUMMARY 

TRANSECT 

STATION 

DEPTH 
(m) 

N 

%  CLAY 
(0.17- 2.63  ;^m) 

%  SILT 
(2.63- 62  ^m) 

%  SAND 
(62-999^m) 

3 

2 

1 

13 

86 

25 

72 

30 

9 

3 

1 

7 

92 

29 

18 

3 

6 

19 

70 

28 

21 

3 

28 

50 

15 

27 

7 

3 

4 

33 

63 

26 

2 

1 

1 

1 

98 

73 

32 

2 

2 

1 

7 

92 

31 

9 

3 

2 

13 

84 

36 

18 

3 

3 

8 

83 

35 

22 
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Contaminant  Distribution  Patterns 

A  principal  components  analysis  (PCA)  was  performed  on  non-transformed  data  to 
describe  the  distribution  of  parameters  for  the  entire  study  area.  All  stations  and  all 
sample  data  including  replicate  samples  were  used  for  the  analysis.  Two  distinct 
patterns  of  sediment  contaminant  distribution  emerged  from  this  analysis.  One  pattern 
describes  the  distribution  of  iron,  manganese,  cobalt,  arsenic,  nickel,  cadmium, 
aluminum  and  total  phosphorus  whereby  concentrations  tended  to  increase  with 
depth.  The  other  pattern  describes  the  distribution  of  lead,  mercury,  TKN  and  TOC 
where  the  highest  concentrations  were  associated  with  a  subset  of  near  shore 
stations  on  both  the  Canadian  and  American  side  of  the  river.  The  exception  was 
station  4  on  transect  67  where  the  concentration  of  most  parameters  measured  were 
consistently  high  in  addition  to  lead,  mercury,  TOC  and  TKN.  The  particle  size 
distribution  at  this  station  ranges  from  79  to  80%  fines  in  the  four  samples  collected. 
This  was  the  highest  concentration  of  fine  particles  (silt  plus  clay)  measured  in  the 
survey  area.  This  may  explain  the  relatively  high  concentration  of  contaminants  at  this 
site. 

The  first  axis  of  the  PCA  grouped  all  variables  together  with  the  exception  of  mercury 
and  lead.  These  metals  scored  poorly  on  this  axis  relative  to  the  other  parameters 
(Table  8).  All  parameters  were  negatively  correlated  with  sand  which  suggests  the 
classic  relationship  between  contaminant  concentrations  and  particle  size.  Trace 
elements  tend  to  accumulate  and  bind  to  the  clay/silt  sediment  fraction  represented 
by  particle  sizes  of  less  than  62  //m  (Forstner  and  Wittmann  1979;  Krumgalz  et  al. 
1992).  This  axis  explained  54%  of  the  variation  in  the  data. 

The  second  axis  was  dominated  by  lead,  mercury,  TKN  and  TOC.  These  parameters 
all  scored  negatively  while  iron  and  manganese  were  highly  intercorrelated  and  scored 
positively  on  the  second  axis.  The  third  axis  summarized  patterns  for  cadmium  and 
total  phosphorus  (positively)  and  for  clay  (negatively).  By  including  the  second  and 
third  axis,  81  %  and  87%  of  the  variability  were  explained  respectively. 

The  station  distribution  pattern  is  presented  in  Figure  1  5.  The  plot  of  PC  I  versus  PC 
II  clearly  shows  a  distinct  pattern  in  the  contaminant  distribution  among  stations. 
Stations  group  negatively  on  PC  II  were  all  located  at  depths  from  four  to  nine  metres 
and  all  stations  had  relatively  high  concentrations  of  either  one  or  several  of  the 
parameters  that  ranked  highly  on  PC  II  (lead,  mercury,  TKN  or  TOC)  compared  with 
concentrations  found  at  other  stations  in  the  survey.  Stations  clustered  positively  on 
PC  II  were  all  located  in  deep  water  from  18  to  24  metres.  These  station  were  high 
in  iron  and  manganese.  In  particular,  sediment  from  stations  21 ,  28  and  46  exceeded 
the  SEL  for  both  iron  and  manganese. 
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TABLE  8.  Component  Loadings  and  Percent  of  Total  Variance  Explained  for  the  PCA 
of  Sediment  Quality  in  Sediment  Collected  from  the  St.  Lawrence  River,  Maitland. 


PC  I  PC  II  PCIII 


AL 

0.911 

0, 

.307 

-0.238 

AS 

0.617 

0, 

.530 

0.448 

CD 

0.594 

-0, 

,422 

-0.336 

CO 

0.862 

0, 

.471 

-0.049 

CR 

0.982 

0, 

.082 

-0.064 

CU 

0.769 

-0, 

.384 

-0.192 

FE 

0.728 

0, 

.627 

0.217 

HG 

0.398 

-0, 

.795 

0.114 

MN 

0.655 

0. 

.680 

0.133 

NI 

0.978 

0, 

.143 

-0.052 

PB 

0.285 

-0, 

.673 

0.187 

SE 

0.584 

-0. 

.593 

0.325 

ZN 

0.886 

-0. 

.403 

0.107 

TKN 

0.484 

-0. 

.802 

0.073 

TP 

0.560 

0. 

.463 

0.428 

TOC 

0.485 

-0, 

.835 

0.152 

SUMl 

0.784 

0. 

.476 

-0.324 

SUM2 

0.903 

-0, 

.286 

-0.110 

SUM3 

-0.960 

-0. 

.043 

0.187 

Percent  of  Total  Variance  Explained 

54.10%        81.83%        87.15% 
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Stations  located  on  the  left  of  the  plot  (PC  I  vs  PC  II)  have  high  concentrations  of 
sand.  The  points  identified  as  72,73  and  74  located  on  the  far  left  but  shifted  slightly 
downward  represent  station  30  (transect  72).  This  station  represents  the  area  that 
was  historically  contaminated  with  lead  due  to  discharges  from  DuPont  Canada  Inc. 
It  has  the  highest  lead  concentrations  in  the  study  area  which  explains  why  it  is 
shifted  slightly  downward,  however,  the  particle  size  distribution  at  this  site  shows 
concentrations  greater  than  90%  sand  (Table  7).  The  high  lead  concentrations  despite 
the  sandy  nature  of  the  sediment  strongly  suggest  the  presence  of  a  local  source. 

Clay  scored  highly  (negatively)  on  PC  III  and  as  such  a  cluster  of  stations  were 
grouped  in  the  lower  right  hand  side  of  the  plot  of  PC  I  versus  PC  III.  These  points 
were  identified  as  stations  8,  18,  28,  35  and  40.  All  stations  were  at  a  depth  of  21 
to  24  metres  from  west  to  east  in  the  study  area.  Each  station  has  a  particle  size 
distribution  of  greater  that  20%  clay  (Table  7). 

Concentrations  of  zinc  and  copper  and  to  a  lesser  extent  chromium  increased  with 
depth  following  the  pattern  described  above  for  the  other  parameters,  however,  there 
were  also  high  concentrations  of  these  metals  at  some  stations  close  to  shore  (in 
particular  stations  20,  27,  44  and  45).  These  stations  were  located  at  four  to  nine 
metres  depth.  Generally,  the  distribution  pattern  of  parameters  in  sediment  was  the 
same  as  in  the  1984  survey. 

Impact  on  Sediment  Quality  From  Local  Point  Sources. 

Sediment  was  collected  from  eight  stations  upstream  of  both  Nutrite  Inc.  and  DuPont 
Canada  Inc.  to  serve  as  reference  stations  for  the  study  area  (transect  66,  67,  and 
68).  The  data  from  these  stations  were  used  for  comparison  with  metal  and  nutrient 
concentrations  in  sediment  collected  in  proximity  to  and  downstream  of  Nutrite  Inc. 
and  DuPont  Canada  Inc.  to  determine  if  the  discharges  from  these  outfalls  had  an 
impact  on  the  sediment  quality. 

Table  7  provides  a  summary  of  the  sediment  grain  size  for  the  study  area.  The 
proportions  of  silt,  clay  and  sand  were  similar  among  the  stations  at  the  various 
depths  enabling  a  reasonable  comparisons  of  sediment  contamination  upstream  and 
downstream.  The  only  exception  was  station  4  which  was  high  in  silt  suggesting  that 
this  area  represented  a  depositional  environment.  Ranges  and  median  values  for  all 
parameters  for  stations  upstream  and  downstream  are  provided  for  comparison  in 
Table  9.  Ranges  were  also  provided  for  the  reference  area  with  the  exclusion  of 
station  4.  Station  4  tended  to  increase  the  range  in  concentrations  for  most 
parameters  in  the  reference  area  however,  median  values  were  similar  regardless  of 
its  inclusion.  Sediment  concentrations  in  the  Maitland  area  were  also  compared  with 
data  collected  in  1983  from  Wolfe  Island  located  at  the  head  of  the  St.  Lawrence 
River  (Persaud  et  a/.  1  989).  The  Wolfe  Island  site  serves  as  background  data  for  the 
St.  Lawrence  River.  As  well,  Maitland  data  were  also  compared  with  sediment  data 
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expected  to  reflect  the  Great  Lakes  pre-colonial  sediment  horizon.  This  also  serves  as 
background  information  on  sediment  contamination  (Persaud  et  al.  1992). 

The  range  in  concentrations  and  the  median  values  of  metals  and  nutrients  for  stations 
located  upstream  and  downstream  of  the  outfalls  were  similar.  There  does  not  appear 
to  be  a  local  impact  to  sediment  quality  within  the  survey  area  from  the  discharges 
from  either  facility.  Although  the  median  concentrations  for  arsenic,  copper  and  iron 
were  lower  downstream  of  the  facilities  than  upstream,  the  ranges  in  concentrations 
downstream  were  higher,  suggesting  enrichment  of  these  contaminants  at  specific 
stations.  The  same  conclusion  applies  to  lead  concentrations  particularly  when  station 
4  is  removed  from  the  upstream  reference  stations.  A  comparison  of  ranges  for 
mercury  concentrations  suggest  some  enrichment  downstream  of  local  point  sources 
however  concentrations  are  low  relative  to  PSQGs.  Manganese  appears  to  be  enriched 
in  the  Maitland  area  in  general.  Concentrations  were  considerably  higher  than  the 
values  for  Wolfe  Island  and  than  concentrations  measured  in  Lake  St.  Lawrence  and 
the  Cornwall  area  downstream  of  Maitland  (Richman  1996).  Median  manganese 
concentrations  at  Maitland  reflect  the  pre-colonial  sediment  concentration  (400 /yg/g). 

In  general,  concentrations  of  arsenic,  cadmium,  chromium,  copper,  lead  and  zinc 
appear  enriched  relative  to  concentrations  at  the  Wolfe  Island  stations.  Higher 
concentrations  are  likely  due  to  impacts  from  other  urbanized  areas  upstream  of 
Maitland.  A  comparison  of  sediment  concentrations  in  Maitland  with  the  pre-colonial 
horizon  shows  that  only  copper  appears  enriched.  The  pre-colonial  sediment  horizon 
generally  had  higher  concentrations  of  metals  than  the  sediment  at  Wolfe  Island. 

Contaminant  concentrations  in  1 991  were  similar  to  1 984  throughout  the  study  area 
with  few  exceptions.  Zinc  and  cobalt  concentrations  were  higher  in  1991  than  in 
1 984  particularly  at  the  deep  water  stations  in  the  vicinity  of  the  DuPont  plant,  while 
arsenic  concentrations  were  lower. 

The  historic  impact  of  the  DuPont  Canada  Inc.  outfalls  on  the  lead  concentrations  in 
the  sediment  was  more  limited  in  1991  than  in  previous  OMOE  surveys  in  1975  and 
1984  (Griffiths  1978;  Wilkins  1988).  In  1975  there  were  two  zones  of  influence 
associated  with  DuPont  Canada  Inc.  One  zone  extended  east  along  the  north  shore 
for  one  kilometre  in  2  to  9  metres  of  water  and  was  characterized  by  elevated  lead 
concentrations.  This  zone  was  associated  with  the  tetraethyl  lead  outfall.  The  1975 
report  described  the  second  zone  as  being  associated  with  the  former  monomer 
outfall.  It  extended  two  kilometres  southeast  and  affected  predominantly  deep  water 
(18  metres).  It  was  characterized  by  high  concentrations  of  cobalt,  zinc  and  iron.  The 
same  pattern  of  higher  concentrations  of  metals  in  deeper  water  was  observed  in 
1984  and  1991  however,  additional  data  upstream  of  the  outfalls  suggest  that  the 
area  is  no  longer  showing  signs  of  historic  impact  (i.e.  concentrations  upstream  and 
downstream  are  similar).  Since  the  number  of  upstream  control  stations  and  stations 
on  the  U.S.  side  of  the  river  were  limited  in  the  1  975  survey  it  was  unclear  if  previous 
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suspected  contamination  at  the  deep  water  stations  was  related  to  depth  and 
transport  of  sediment  from  upstream  sources  rather  than  contamination  from  the 
monomer  outfall.  Without  the  ability  to  compare  data  with  additional  control  stations 
this  conclusion  was  not  possible. 

In  1984  the  lead  plume  extended  about  3  km  downstream  of  DuPont  past  Blue 
Church  Bay,  but  concentrations  were  lower  than  in  1975.  Maximum  concentrations 
were  along  transect  72  and  73  in  nine  metres  of  water  where  concentrations  were 
130  mg/kg  compared  with  190  mg/kg  in  1975.  in  1991  high  concentrations  were 
present  only  on  transect  72  and  had  decreased  to  80  mg/kg.  Although  concentrations 
were  not  a  concern,  lead  levels  were  higher  in  the  nine  metre  zone  relative  to  the 
other  stations  extending  as  far  as  Blue  Church  Bay  similar  to  the  1984  pattern.  The 
closure  of  the  tetraethyl  lead  plant  has  allowed  the  sediment  quality  in  the  area  to 
improve.  Surveys  on  behalf  of  DuPont  Canada  Inc.  in  1986  and  1993  (Beak  1986, 
Beak  1994)  have  found  higher  concentrations  of  lead  in  sediment  collected 
downstream  of  the  outfalls  than  the  concentrations  reported  in  1984  and  1991  by 
MOEE.  Although  the  concentrations  in  the  Beak  studies  exceed  the  SEL  for  lead,  the 
difference  in  concentrations  between  1986  and  1993  also  suggest  improvements  in 
sediment  quality  (Beak  1994).  Results  from  the  Beak  survey  at  a  station  located  300 
metres  downstream  (50  /vg/g  lead)  were  more  comparable  with  the  MOEE  data. 

Organic  Contaminants  and  Oil  and  Grease  in  Sediment 

Sediment  samples  were  analyzed  for  organochlorine  pesticides  and  total  PCBs. 
Concentrations  were  below  the  detection  limit  in  all  the  samples.  Oil  and  grease  was 
analyzed  at  a  selected  number  of  stations.  Concentrations  were  low  however,  there 
were  several  stations  where  concentrations  exceeded  the  antecedent  Ontario  Ministry 
dredging  guidelines  (1500  mg/g)  (Table  10).  There  are  no  benthic  invertebrate 
sediment  quality  guidelines  for  oils  and  grease.  High  concentrations  of  oil  and  grease 
were  limited  to  stations  close  to  shore  (seven  to  nine  metres)  and  generally  followed 
the  distribution  pattern  for  lead,  mercury,  TOC  and  TKN. 

Polychlorinated  Dibenzo-p-dioxins  and  Polychlorinated  Dibenzofurans  In  Sediment 

Results  of  sediment  analysis  for  dioxins  and  furans  are  shown  in  Table  1 1  and 
Appendix  B.  It  can  be  seen  that  a  number  of  congeners  were  detected  in  the  sediment 
samples,  the  most  significant  being  the  tetra,  hepta  and  octa  chlorinated  dioxins  and 
furans. The  only  station  where  elevated  levels  appeared  was  station  4  on  transect  67. 
Higher  concentrations  present  at  station  4  relative  to  the  other  areas  sampled  were 
likely  due  to  the  high  concentration  of  fine  sediment  particles. 
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TABLE  10:  MEAN  CONCENTRATION  OF  OILS  AND  GREASES  IN  SEDIMENT, 
MAITLAND,  1991. 

N 

Oil  and  Grease      (ug/g) 

Transect 

Station 
Number 

Mean                             SD 

67 

4 

3 

1908 

1552.0 

68 

6 

3 

1013 

129.4 

70 

13 

1 

644 

70 

17 

3 

856 

150.0 

71 

20 

3 

1903 

360.6 

71 

22 

3 

322 

56.4 

71 

23 

2 

373 

72 

27 

3 

2083 
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CONCLUSIONS  AND  RECOMMENDATIONS 

Metal  concentrations  in  water  did  not  exceed  the  PWQOs  with  the  exception  of 
cadmium  and  cobalt  at  selected  stations.  Water  quality  in  the  Maitland  area  should  be 
monitored  periodically  to  determine  if  cadmium  and  cobalt  concentrations  consistently 
exceed  the  PWQOs.  If  the  PWQOs  are  exceeded  routinely,  the  source(s)  of  these 
metals  should  be  determined  and  remedial  actions  to  eliminate  or  control  the  source(s) 
would  be  required. 

The  lead  contamination  in  the  sediment  due  to  the  historic  discharge  from  DuPont 
Canada  Inc.  was  contained  to  one  small  area.  The  closure  of  the  tetraethyl  lead  plant 
has  allowed  the  sediment  quality  in  the  area  to  improve. 

Although  concentrations  of  most  trace  metals  and  nutrients  exceeded  the  LEL  at 
about  50%  of  the  stations  sampled,  concentrations  tended  to  be  consistent  with 
background  levels  for  the  Maitland  area. 

Based  on  the  1991  sediment  quality  data  for  most  parameters,  there  is  no  need  for 
sediment  remediation  within  the  Maitland  area.  Although  a  small  number  of  stations 
have  sediment  which  exceed  the  BEL  for  manganese  and  iron,  benthic  invertebrate 
studies  on  behalf  of  DuPont  Canada  Inc.  (Beak  1994)  found  that  the  area  of  greatest 
impact  on  the  benthic  community  was  limited  to  the  areas  of  lead  discharge 
associated  with  high  concentrations  of  lead  in  the  sediment.  This  area  appears  to  be 
gradually  improving  over  time.  The  benthic  community  associated  with  the  near  shore 
and  deep  waters  were  described  as  moderately  enriched  with  the  nearshore 
community  having  higher  taxonomic  diversity  and  richness  than  the  deep  water 
community.  Benthic  community  structure  in  the  deeper  waters  was  affected  by  a 
combination  of  water  depth,  limited  substrate  and  high  contaminant  concentrations. 
The  contamination  of  sediment  by  trace  metals  (with  the  exception  of  lead)  and 
nutrients  is  likely  due  to  the  transport  of  contaminants  from  upstream  sources  within 
the  St.  Lawrence  River.  Localized  sediment  directed  remedial  actions  in  the  deep 
water  zone  will  likely  have  limited  success.  Controls  on  upstream  contaminant  sources 
in  general  are  required  for  the  Great  Lakes  basin. 

Future  large  scale  sediment  surveys  will  not  be  required  in  this  area  if  the  discharges 
of  contaminants  from  local  point  and  non-point  sources  do  not  increase.  Periodic 
localized  investigations  to  evaluate  the  improvement  in  sediment  quality  and  the 
benthic  community  downstream  of  the  outfall  are  recommended. 
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APPENDIX  B:  Analytical  Results  for  Polychlorinated  Dibenzo-p-dioxins 
And  Polychlorinated  Dibenzofurans  * 


Project 

MAITLAND/ST. LAWRENCE  RIVER  SEDIMENT  QUALITY           | 

Sample  description 

Station  4 
9M  CAN. 

Station  4 

9M  CAN.- 

SPLIT 

Station  4              Station  4 
9M  CAN.-              9M-CAN. 
SPLIT 

;;:  Submission  no. 

GL1 42085            GL142085 

GL1 42085           GLl 42085 

IDate  sampled 

13/06/91 

13/06/91 

13/06/91               13/06/91 

IReJd  sample  no. 

42094 

42095 

42096 

42097 

ilab  LIS  no. 

DN24-1001           DN24-1002 

DN24-1003          DN24-1004 

Sample  size  (g) 

9.8 

9.8 

9.6 

9.8 

T4CDD 

33^ 

276 

274 

223 

i2,3,7,8-T4CDD 

14 

12 

13 

12 

:^;P5CDD 

37^ 

33* 

24* 

29^ 

H6CDD 

79^ 

80' 

75^ 

74^ 

H7CDD 

280' 

260^ 

260' 

270- 

: 08CDD 

810 

760 

790 

730 

[T4CDF 

230'* 

200'* 

210'" 

200'* 

P5CDF 

100' 

80' 

95'' 

81 '^ 

H6CDF 

94^ 

100« 

85« 

0*78 

87 

H7CDF 

140' 

120^ 

130^ 

130- 

■08CDF 

190 

160 

160 

160 

i 

Surrogate  Stand 

ard  Recoveries  (%) 

;:"C,j-T4CDD 

44 
52 
80 

83 
95 
120 

41 
51 
71 

81 
100 
140 

l"C,2-P5CDD 

"C,2-H6CDD 

"C,2-H7CDD 

64 

96 

58 

110 

"C,j-08CDD 

73 

96 

65 

120 

*   All  concentrations  expressed  in  ppt  (parts-per-trillion;  picograms  (10"'-  grams)  of  PCDD/PCDF  per  gram 
of  sample).    Values  are  corrected  for  recovery  of  isotopically  labelled  surrogate  standards.  Recovery  values 
outside  of  the  25%  to  150%  range  are  not  to  be  used  for  regulatory  compliance  purposes. 
"ND"    Not  detected.    Detection  limit  in  ppt  given  in  brackets  (  ). 
NR   Not  Reported  due  to  low  recovery  of  surrogate  standard. 
Superscripts  indicate  the  number  of  isomers  detected. 


Analytical  Results  for  Polychlorinated  Dibenzo-p-dioxins 
And  Polychlorinated  Dibenzofurans  * 


Project 

ST.  LAWRENCE/MAITLAND  SEDIMENT  QUALITY 
STUDY  1991 

Sample  description 

Station  12 
9m 

Station  11 
18m 

Station  1 1 
18m 

Station  1 1 
18m 

Submission  no. 

GL142018 

GL142018 

GL142018 

GL142018 

Date  sampled 

91.06.06 

91.06.06 

91.06.06 

91.06.06 

Field  sample  no. 

42018 

42019 

42020 

42021 

Lab  LIS  no. 

DN23- 
0006 

DN23- 
0007 

DN23- 
0008 

DN23- 
0009 

Sample  size  (g) 

10.1 

10.0 

10.2 

10.0 

T4CDD 

ND(4) 

ND(1) 

NOdO) 

ND(3) 

P5CDD 

ND(7) 

N0(1) 

N0(14) 

ND(4) 

H6CDD 

24" 

ND(1) 

ND(9) 

ND(3) 

H7CDD 

260^ 

ND(1) 

ND{16) 

9.3^ 

08CDD 

1600' 

ND(9) 

71' 

67' 

T4CDF 

ND(4) 

ND(1) 

ND(12) 

ND(5) 

P5CDF 

ND(5) 

ND(1) 

N0(14) 

ND(4) 

H6CDF 

27^ 

ND(1) 

N0(8) 

ND<4) 

H7CDF 

210^ 

ND{2) 

ND(48) 

ND{12) 

08CDF 

250' 

ND(4) 

ND(34) 

11' 

Surrogate  Standard  Recoveries 

(%) 

"Ci2-T4CDD 

85 

75 

110 

95 

"Ci2-P5CDD 

72 

110 

100 

120 

'='C,2-H6CDD 

100 

80 

100 

120 

"C,2-H7CDD 

82 

88 

60 

79 

'="0,2-08000 

98 

36 

53 

76 

*    All  concentrations  expressed  in  ppt  (parts-per- trillion;  picograms  (10'-  grams)  of  PCDD/PCDF  per  gi 
of  sample).    Values  are  corrected  for  recovery  of  isotopically  labelled  surrogate  standards.  Recovery  val 
outside  of  the  25%  to  150%  range  are  not  to  be  used  for  regulatory  compliance  purposes. 
"ND"    Not  detected.    Detection  limit  in  ppt  given  in  brackets  ( ). 
Superscripts  indicate  the  number  of  isomers  detected. 


Analytical  Results  for  Polychlorinated  Dibenzo-p-dioxins 
And  Polychlorinated  Dibenzofurans  * 


Project 

MAITLAND/ST.  LAWRENCE  RiVEF!  SEDIMENT  QUALITY 

Station  15 

Station  14 

Station  14 

Station  14 

Sample  description 

9M  CAN. 

18M 

18M 

18M 

Submission  no. 

GL1 42069 

GL1 42069 

GL1 42069 

GL1 42069 

Date  sampled 

12/06/91 

12/06/91 

12/06/91 

12/06/91 

Reld  sample  no. 

42073 

42074 

42075 

42076 

Lab  LIS  no. 

DN24-0004 

DN24-0005 

DN24-0006 

DN24-0007 

Sample  size  (g) 

9.8 

9.8 

9.8 

9.9 

T4CDD 

ND(3) 

ND(2) 

ND(2) 

ND(3) 

2,3,7,8-T4CDD 

ND(3) 

ND(2) 

ND(2) 

ND(3) 

P5CD0 

ND(4) 

ND(2) 

ND{2) 

ND(3) 

H6CDD 

13* 

ND<4) 

ND(4) 

ND(2) 

H7CDD 

80^ 

14^ 

17^ 

14^ 

08CDD 

350 

42 

54 

39 

T4CDF 

19* 

ND<3) 

24" 

ND(2) 

P5CDF 

ND(4) 

ND(2) 

ND(3) 

ND(2) 

H6CDF 

12* 

ND{3) 

ND(3) 

ND(1) 

H7CDF 

31* 

7^ 

8^ 

ND(2) 

08CDF 

33 

10 

11 

8 

Surrogate  Standard  Recoveries  {%) 

^'C,j-T4CDD 

42 

64 

42 

82 

'^C,2-P5CDD 

48 

82 

49 

100 

''C,2-H6CDD 

77 

110 

73 

150 

''C,j-H7CDD 

73 

110 

61 

120 

''C,2-08CDD 

67 

100 

58 

120 

*    All  concentrations  expressed  in  ppt  (parts-per-trillion;  picograms  (10'^  grams)  of  PCDD/PCDF  per  gram 
of  sample).    Values  are  corrected  for  recovery  of  isotopically  labelled  surrogate  standards.  Recovery  values 
outside  of  the  25%  to  150%  range  are  not  to  be  used  for  regulatory  compliance  purf>oses. 
"ND"    Not  detected.    Detection  limit  in  ppt  given  in  brackets  (  ). 
NR   Not  Rep>orted  due  to  low  recovery  of  surrogate  standard. 
Superscripts  indicate  the  number  of  isomers  detected. 


Analytical  Results  for  Polychlorinated  Dibenzo-p-dioxins 
And  Polychlorinated  Dibenzofurans  * 


Proj'ecrt 

GREAT  LAKES-ST.LAWRENCE  RIVER  SEDIMENT 

iSampJe  description 

Station  23 
MAITLAND 
SEDIMENT 

Station  23 
MAITLAND 
SEDIMENT 

Station  22 
MAITLAND 
SEDIMENT 

Station  22 
MAITLAND 
SEDIMENT 

Station  22 
MAITLAND 
SEDIMENT 

Submission  no. 

GL1 42001 

GL142001 

GL1 42001 

GL142001 

GL1 42001 

Date  sampled 

iField  sample  no. 

42003 

42004 

42005 

42006 

42007 

itab  LIS  no. 

DN23- 
0001 

DN23- 
0002 

DN23- 
0003 

DN23- 
0004 

DN23- 
0005 

Sample  size  {g) 

10.0 

10.0 

10.0 

9.9 

10.0 

T4CDD 

ND(6) 

ND(7) 

ND(6) 

ND<6) 

ND{3) 

P5CDD 

ND(2) 

ND{3) 

ND(2) 

ND(2) 

ND(3) 

H6CDD 

ND(7) 

ND(7) 

ND(4) 

ND<9) 

ND(6) 

H7CDD 

52^ 

74^ 

21^ 

26^ 

24^ 

08CDD 

240 

230 

49 

69 

88 

T4CDF 

15^ 

16^ 

17« 

19^ 

216 

P5C0F 

ND(2) 

ND{3) 

ND(2) 

ND<6) 

ND(2) 

H6CDF 

14^ 

ND{8) 

ND(7) 

ND<6) 

ND(3) 

H7CDF 

21^ 

24^ 

11^ 

13^ 

10^ 

08CDF 

19 

20 

ND(8) 

13 

15 

Surrogate  Standard  Recoveries  <%) 

^^C,2-T4CDD 

92 

110 

95 

100 

61 

;r'^C,2-P5CDD 

81 

690 

75 

81 

63 

^'^C,2-H6CDD 

130 

850 

120 

110 

110 

'^C,2-H7CDD 

88 

82 

79 

69 

75 

^^C,j-OCDD 

140 

120 

120 

94 

70 

*   All  concentrations  expressed  in  ppt  (parts-per-trillion;  picograms  (lO"'^  grams)  of  PCDD/PCDF  per  gram 
of  sample).    Values  are  corrected  for  recovery  of  isotopically  labelled  surrogate  standards.  Recovery  values 
outside  of  the  25%  to  150%  range  are  not  to  be  used  for  regulatory  compliance  purposes. 
"ND"    Not  detected.    Detection  limit  in  ppt  given  in  brackets  (  ). 

Not  corrected  due  to  low  recovery  of  surrogate  standard. 
NR  Not  Reported  due  to  low  recovery  of  surrogate  standard. 
Superscripts  indicate  the  number  of  isomers  detected. 


